Abstract: This paper evaluates the effect of China's New Rural Pension Scheme (NRPS) on the retirement sustainability in forms of both formal labor supply and informal labor supply, using data from China Health and Retirement Longitudinal Study (CHARLS). We explore the regional differences of the NRPS effect on labor supply between the Western regions and the other regions of China. Our analysis shows that western rural China has a more severe problem of "ceaseless toil" compared to the rest of the country. We find that NRPS improves the "ceaseless toil" situation of the Chinese rural elderly, and the results show a very different pattern between western China and other parts of the country.
I. Introduction
Labor supply behavior is an important factor in the sustainability of the retirement system [1, 2] . The retirement pattern of the Chinese elderly in rural regions has been described as "ceaseless toil", due to the fact that most elderly in rural China continue to work until they are no longer physically capable of labor [3, 4, 5, 6] . One of the causes of the "ceaseless toil" situation was the lack of an established rural pension system. Self-labor income and financial transfer from adult children have become the main income sources for the rural elderly [7, 8, 9] . However, since the Chinese economic reform in the 1980's, a large portion of the young and middle-aged rural population migrated to cities, leaving the elderly living on their own. Moreover, the One Child Policy, which was implemented in 1980, has significantly reduced the labor force and weakened a family's ability to support the elderly. Therefore, the traditional Chinese family pattern of old-age provision is no longer sustainable, resulting in many of the elderly finding themselves relying increasingly on their own labor [5] .
In 2009, the Chinese government launched the New Rural Pension Scheme (NRPS), which has covered all regions of rural China since 2012, aiming to provide income support for the rural elderly and release them from the "ceaseless toil" [10] . The NRPS is a voluntary program that allows participants to receive a pension, starting age 60 after 15 years of contributions 1 finances the basic pension in the Western regions. However, it only finances up to 50% of basic pension in other regions, due to significant regional income inequalities and regional differences in economic development. Moreover, matching and management of the individual accounts are determined by local governments that vary across different regions [12] . Therefore, it is important to investigate the regional differences in NRPS program and its impacts on social welfare in different regions of China.
Several studies used the data from the China Health and Retirement Longitudinal Survey (CHARLS) to examine the impacts of NRPS on the rural elderly's labor activities including agricultural work, wage-earning work, self-employed activities, and unpaid family business work, but the conclusions were often conflicting. For example,
Ning et al. [6] found that NRPS had no effect on the labor participation of the rural elderly. In contrast, Huang et al. [13] and Chen et al. [14] suggested that NRPS decreased the rural elderly's labor participation and increased their probability of retirement.
In addition to the formal labor activities studies mentioned above, the majority of China's rural elderly take up informal labor work such as household chores for their children or caring for grandchildren, so that their children are willing to support them later on in life [5] . These informal labor activities increase the labor intensity and economic pressure of the elderly and may also have a negative impact on their health.
Therefore, to evaluate NRPS's impact on the rural elderly's wellbeing, one should also consider their participation in both formal and informal labor activities.
In this study, we evaluated the effect of NRPS on labor supply of the rural elderly in forms of both formal labor work (agricultural practices and off-farm employment) and informal labor work (the time spent caring for grandchildren) using data from the 2013 CHARLS. We found that NRPS improves the "ceaseless toil" situation of the Chinese rural elderly, hence contributing to the sustainability of the rural retirement system in China. Moreover, our results show a very different pattern between Western
China and other parts of the country. To our knowledge, this is the first study to look at the regional differences of the impact of NRPS on rural elderly's labor supply.
II. Data and Variables
The data used in our research came from 2013 CHARLS, which is a biennial 
III. Methods
We employ the regression discontinuity method (RD) to examine the NRPS effect on the rural elderly's labor supply [See 7, 15, 16] . A standard fuzzy RD design is applied because not all rural elderly aged 60 or older receive NRPS pension 7 . Moreover, some elderly people started receiving pension before the age of 60, as they participated in the Old Rural Pension Scheme under which they could receive pension at the age of 55 or 50 in different regions 8 . Figure 1 illustrates the relationship between probability of receiving NRPS pension and age, and shows a discontinuous jump at age 60. 7 The number of elderly aged 60 or older who did not receive NRPS pension in our sample is 501, which accounts for 15 percent of all elderly aged 60 or older in the analysis. 
Figure 1. Relationship of Age and Probability of Receiving NRPS Pension
The first stage model is set up as
where Pr(NRPSi=1) represents the probability of receiving NRPS pension, and Ti is the treatment dummy, which is 1 when the individual is older than 60. Xi is a vector of (2)
IV. Results
We first estimate the effect of NRPS on labor supply in both formal labor work and informal labor work of rural elderly by pooling the samples from both West and non-West regions together ( Table 2 ). The amount of pension payment decreases the informal labor supply significantly, but has no effect on formal labor supply.
Unsurprisingly, females contribute less to formal labor, but more to informal labor compared to males. Furthermore, the elderly in the West regions contribute significantly more to formal labor than non-Western regions, implying that Western China has a more severe problem of "ceaseless toil" compared to the rest of the country. Formal labor decreases with worse health condition. In addition, married elderly tend to provide more Notes: *significant at 1%; ** significant at 5%; *** significant. P-values are presented in parentheses.
To study the regional differences in the effect of NRPS, we further divide our sample into two region groups: the Western regions and non-Western regions. The result is presented in Table 3 , and the two regions show very different patterns. We found that, as people age, their formal labor supply decreases significantly in the non-Western regions, but not in the Western regions, which again implies the "ceaseless toil" situation in Western rural China. The informal labor supply decreases significantly as people age in both regions. Furthermore, increasing the amount of pension payment significantly decreases the informal labor supply in the non-Western regions, but has no effect in the Western regions. Notes: *significant at 1%; ** significant at 5%; *** significant. P-values are presented in parentheses.
V. Discussion and Concluding Remarks
In this study, we evaluate the effect of NRPS on the retirement sustainability in forms of both informal and formal labor supply, and explore the regional differences in the effects of NRPS. Our results show that western rural China has a more severe problem of "ceaseless toil" compared to the rest of the country. We found that receiving NRPS pension significantly improves the "ceaseless toil" situation, especially in western China, by decreasing the formal labor supply. This effect is not evident in the non-Western regions, although increasing the amount of pension payment can significantly decrease the informal labor supply in the non-West region. This regional difference of the NRPS effect may be due to the income differences between the two regions. In sum, our results show that the NRPS program improves retirement sustainability by alleviating the "ceaseless toil" situation of the Chinese elderly, and also justifies the needs to develop region-specific pension programs in China.
